Both colonial and post-colonial conservation policies ignored the potential role of traditional African cultural practices in contributing to conservation goals. Recently, there has been a growing global interest in these practices, although recognition in official conservation policies is still minimal in many countries. This global interest is enthused by the reality that although the use of wild species and their habitats remains the foundation for human survival all over the world, there is a huge risk of losing these species. Factors such as rapid human population increase, inadequate local support for conservation policies, limited strategies for survival among local communities and inadequate capacity of the government to fund law enforcement operations against illegal activities subject the species and habitats to unsustainable use. Traditional cultural practices, among other strategies, have promising potential to enhance sustainable resource use and conservation and, therefore, realize the desire for ecological and social sustainability. Using examples and data drawn from different parts of Tanzania, this paper attempts to uncover some of these potentials on which policy-makers and conservationists can capitalize to augment conservation work. The paper begins by reviewing the ecological impacts of two major conservation problems facing Tanzania -species overexploitation and habitat loss. Then the possible advantages of traditional cultural practices (compared to conventional conservation strategies) are outlined. The traditional practices are presented as more cost-effective, more socially acceptable and having minimal risk of failure. Furthermore, the idea of reviving these practices coincides with the philosophy of co-management approaches, which advocate sharing of power, rights and responsibilities between the state and local resource users. This is based on the idea that local communities constitute voices 'from the ground' that should be heard.
Introduction
Loss of biodiversity is an issue of global concern as threats of species extinction grow, despite a target set in 2002 by world leaders at the World Summit on Sustainable Development (WSSD) to achieve a significant reduction in biodiversity loss by 2010 (WSSD 2004 . Of the 44,838 species included in the 2008 IUCN Red List database (IUCN 2008) , about 17,000 (38%) are threatened with extinction. Comparison of the IUCN Red Lists for 1996 and 2008 indicates that the number of species threatened with extinction has grown (IUCN 1996 (IUCN , 2008 . Habitat loss and over-exploitation of wildlife species are universally acknowledged as the leading causes of biodiversity loss (Brooks et al. 2002; Millennium Ecosystem Assessment 2005; IUCN 2006 IUCN , 2008 . These two major causes are more prominent in developing countries, which, despite their wealth of wildlife and other natural resources, are characterized by low GDP per capita, with high population growth rates and densities and the majority of people living under extreme poverty with high rates of malnutrition (Millennium Ecosystem Assessment 2005; IMF 2006; IUCN 2008) . Essentially, the use of wild resources remains the foundation for human survival in many of these countries: within non-agricultural and non-industrialized societies, 40% of people heavily depend on fishing, 33% on gathering and 28% on hunting of terrestrial resources (Hutton and Leader-Williams 2003) . At the household level, poverty forces people to pursue ecologically destructive economic options, often violating laws in order to survive (Loibooki et al. 2002; Kideghesho et al. 2005; Himmelfarb 2006; Kingazi et al. 2008) . At the national level, limited budgets reduce the capacity of governments to enforce conservation laws aimed at combating poaching and deforestation. Inadequate workforce in protected areas is one of the common constraints associated with poverty in many countries (Songorwa 1999; Baldus et al. 2003) .
Human population growth has profound direct and indirect effects on consumption patterns of land and wild resources and is one of the major challenges facing wildliferich areas in Africa. There is ample research-based literature associating this factor with wildlife poaching and habitat destruction, particularly where high human populations close to protected areas cause disruption of the ecological processes essential to maintain long-term biodiversity, due to increased hunting for home markets and pressure from local people to open protected lands for community use (Campbell and Hofer 1995; Hackel 1999; Kideghesho et al. 2005) . For instance, using population census data for 1978 and 1988 , Campbell and Hofer (1995 estimated the number of illegal hunters within 45 km west of Serengeti National Park boundary and adjacent protected areas for two periods at 23,294 and 31,655 -an increase of 36%. By 1998, the number had risen to 60,000 (Campbell et al. 2001; Loibooki et al. 2002 ) -a 90% increase from 1988.
In addition to poverty and population growth, the international trade in wildlife and their derivatives has considerable impact on over-exploitation and habitat destruction. The scale of wildlife trafficking is extremely high. For instance, over 100 million tonnes of fish, 1.5 million live birds and 440,000 tonnes of medicinal plants were traded in just one year (WWF 2008) . The illegal trade in wildlife is poorly documented but is estimated at £6 billion a year, making it the world's third-largest source of criminal earnings after drugs and arms (Coonan 2006) . Illegal trade continues to threaten wildlife species, including those protected by the Convention on International Trade of Endangered Species of Flora and Fauna (CITES) . In Southern Africa, recent reports indicate that rhino and elephant are coming under increased pressure from poachers and organized criminal gangs, who supply the lucrative international ivory and rhino-horn markets. The report revealed increasing poaching of rhino in different parks of South Africa including Kruger, where at least 70 rhino were killed between (Cadman 2007 .
The global response to problems of over-exploitation and habitat loss has popularized the concept of sustainable use -defined as the ideal of keeping any use within biologically sustainable limits, thereby maintaining its potential to meet the needs and aspirations of present and future generations (Hutton and Leader-Williams 2003; UNEP/ CBD 1992) . The concept has been a central theme in documents such as World Conservation Strategy (IUCN 1980 ), Our Common Future (WCED 1987 , Caring for the earth: A Strategy for Survival (IUCN/UNEP/WWF 1987) and the outputs of the United Nations Conference on Environment and Development: the Convention on Biological Diversity (CBD) and Agenda 21 (UNEP/CBD 1992). It has also attracted attention of numerous researchers and scholars from different fields -all seeking to analyse the rationale, potentials, feasibility and challenges of the concept (Baskin 1994; Newmark 1996; Hackel 1999; Brooks et al. 2002; Baldus et al. 2003; Hutton and Leader-Williams 2003) .
Multiple strategies are employed to ensure the sustainable use of wildlife resources and, therefore, to forestall problems of over-exploitation and habitat loss. The use of traditional cultural practices is one of such strategies, although it has only been emphasized recently. For decades, following the imposition of colonial conservation systems, this strategy received minimal recognition within official conservation policies. However, research and experience show that the potentials of traditional cultural practices for conservation can be immense. It is from this background that this paper seeks to contribute to the growing literature on these potentials in order to inform policy-makers and conservation practitioners, thus enriching their management options. The paper begins by reviewing the ecological impacts of two major conservation problems facing Tanzania: species over-exploitation and habitat loss. The possible advantages of the traditional cultural practices (compared to conventional conservation strategies) are then outlined. Using examples and data from different parts of Tanzania, the paper focuses specifically on four elements of traditional cultural practices: traditional institutions, taboos, sacred sites and totemic species.
Tanzania: ethnography, wildlife resources, species overexploitation and habitat loss Ethnography Tanzania (Figure 1 ) is the largest country in East Africa, with an area of 945,090 km 2 . The government website (URT 2009) shows that Tanzania has over 120 mega-ethnic groups coexisting within its borders. The groups speak languages from all four major African language groups, including Khoisan, or 'click'speaking hunter-gatherers, Nilotic-speaking pastoralists (such as Maasai), Cushitic speakers and Bantu speakers. The last predominates in terms of population size. The largest ethnic groups include Sukuma (over three million), and Chagga, Haya and Nyamwezi (over one million each).
Despite the tremendous cultural and linguistic diversity among Tanzanians, ethnic groups are united by the use of a common language -Swahili -and a sense of national identity. The growing number of refugees (from neighboring Rwanda, Burundi and Uganda in particular) does not appear to have caused serious ethnic tensions, but they have posed serious economic and environmental problems (TWCM 1990 (TWCM , 1998 . Each ethnic group differs to varying degrees from others in culture, social organization and language, and have adapted to a wide range of geophysical and climatic conditions. The specific habits, customs and life-views of each group have been influenced by tribal traditions and alliances. The traditional cultural practices of certain groups have contributed positively in maintaining habitat integrity and species survival-even when the objective of the practice was not conservation per se. Some of these practices are still valid in enhancing conservation work, while others could be revived (Mwihomeke et al. 1998; Mgumia and Oba 2002; Kideghesho 2008) .
Wildlife resources
Tanzania, home to the fifth-largest number of species in Africa, is one of the mega-diversity nations of the world because of its diverse fauna and flora, supported by highly diverse habitats/plant communities and landscapes (TAWIRI 2001; Thaxton 2007) . There are 375 known mammal, 1056 bird, 335 reptile, 331 fish and 132 amphibian species. Of these, 9.0% are endemic and 6.1% are threatened with extinction. There are 10,008 species of vascular plants, of which 1122 (11.2%) are endemic (UNEP-WCMC 2004) .
Despite concerted conservation efforts, considerable numbers of species are threatened with extinction, mainly because of anthropogenic impacts such as overexploitation, habitat destruction, introduction of exotic species and pollution. The IUCN Red List of Threatened Species (IUCN 2008) shows that the country has 240 animal species that are threatened with extinction (eight Critically Endangered, 33 Endangered and 199 Vulnerable). Extinction records for the past 500 years indicate that Tanzania, which has already lost 33 animals, five extinct in the wild, ranks seventh in terms of the number of extinct animal species (IUCN 2007) .
Overexploitation of wildlife species
The problem of overexploitation of wildlife resources in Tanzania is well represented in the literature. Poaching has been documented as the main form of wildlife overexploitation. The most popular cases of species overexploitation through poaching occurred over the past three decades following a serious economic downturn that undermined law enforcement operations (Bonner 1993; Adams and McShane 1996; Baldus et al. 2003) . The country's two charismatic species, black rhinoceros (Diceros bicornis) and African elephant (Loxodonta africana), were the most affected. The rhino population was driven to the verge of extinction in 1992, when only 275 animals remained -7% of the population recorded a decade earlier (Adams and McShane 1996; Sas-Rolfes 1997) . The country's elephant population dropped by 72% from 203,000 individuals in 1977 to 57,334 in 1991 57,334 in (IUCN 1998 ). This problem affected, among other areas, Tanzania's two flagship conservation areas: Selous Game Reserve (SGR) and Serengeti National Park (SNP). SGR lost 50% of its rhino population within a decade from 1976, when the number stood at 110,000 (Baldus et al. 2003) . Within the same period, in SNP only 20% of elephants remained, and almost no rhinos (Dublin and Douglas-Hamilton 1987) .
Following the alarming loss of its wildlife populations, Tanzania launched 'Operation Uhai' in the late 1980s. This, along with the country's ratification of CITES, reduced the problem of poaching significantly (Baldus et al. 2003) . The recovery has been apparent for the population of elephant, but the rhino population has remained nominal and localized in very few protected areas. Despite increased efforts and strategies to conserve wildlife resources, poaching is still rampant in Tanzania due to factors such as the increasing human population, worsening of the economic situation and political factors. For example, in the last decade, over 210,000 herbivores were reported to be hunted illegally per annum in Serengeti (Campbell and Hofer 1995) . Considering the impact of human population growth on wildlife poaching (Campbell and Hofer 1995; Hackel 1999) , it can be hypothesized that the number of wildlife hunted has grown in the past 15 years, although more recent data are lacking. Civil wars waged in Burundi, Rwanda and Democratic Republic of Congo had contributed immensely to poaching and overexploitation of Tanzania's wildlife species. Comparison of wet season estimates for 13 large herbivores in Burigi-Biharamulo Game Reserves between 1990 and 1998 showed that poaching by refugees reduced the population to ,10% (TWCM 1990 (TWCM , 1998 .
Habitat loss
The 1995 World Resource Institute (WRI) report on status of world ecosystems in the late 1980s showed that Tanzania had lost about 43% of its original habitats (WRI 1995) . Only 505,134 km 2 of the previous habitat (886,200 km 2 ) remained. The report further estimated the loss of dry forest at 39%, moist forest 80%, savannah ecosystem 49% and mangroves 60%.
Despite conservation efforts that have included establishment of protected areas, the situation has worsened rather than improving. Habitat loss is escalating as a consequence of human population growth, market forces, technological improvement and increasing poverty. Measuring the total rate of habitat conversion (defined as change in forest area plus change in woodland area minus net plantation expansion) for 1990-2005, Tanzania has lost 37.4% of its forest and woodland habitats (FAO 2001 (FAO , 2003 2005a , 2005b ; Table 1 ).
The loss of habitats has contributed notably to local extinctions and vulnerability of fauna in different localities, including protected areas comprising Tanzania's northern ecosystem component. Mkomazi Game Reserve, for example, lost four species namely, eastern white-bearded wildebeest (Connonchaetes taurinus), greater kudu (Tragelaphus strepsiceros), sable antelope (Hippotragus niger) and colobus monkey (Colobus angolensis) (Miller and Harris 1977) . In Lake Manyara National Park, local extinction had occurred for nine species: black rhinoceros (Diceros bicornis), eland (Taurotragus oryx), hartebeest (Alcelaphus buselaphus), common reedbuck (Redunca arundinum), mountain reedbuck (Redunca fulvorufula), lesser kudu (Tragelaphus imberbis), oribi (Ourebia ourebi), African wild dog (Lycaon pictus) and cheetah (Acinonyx jubatus) (Silkiluwasha 1998) . Kilimanjaro National Park and Forest Reserve lost two species: mountain reedbuck (Redunca fulvorufla) and klipspringer (Oreotragus oreotragus) (Newmark et al. 1991) . Black rhinoceros is also locally extinct in Tarangire National Park (Meng'ataki, pers. comm. 2005) .
The wildlife migratory corridors and dispersal areas, being habitats in their own right, are equally affected by anthropogenic factors -principally because they are not legally protected. Kwakuchinja Wildlife Corridor, for example, was previously vital for 25 large mammals that used to migrate between Lake Manyara and Tarangire National Parks (Gamassa 1989; Boshe 1989) . However, degradation and conversion of the corridor to farmlands have reduced the number to 17 species (Hassan 1998; Kideghesho et al. 2000) . Cape eland (Taurotragus oryx), Coke's hartebeest (Acelaphus buselaphus), buffalo (Syncerus caffer), oryx (Oryx gazella), lesser kudu (Tragelaphus imberbis), cheetah (Acinonyx jubatus), leopard (Panthera pardus) and lion (Panthera leo) have not been sighted in the corridor since the late 1980s (Hassan 1998) . Studies also identified species that are extinctionprone (Table 2) .
Besides local extinctions, Tanzania also harbours species that are globally threatened with extinction, particularly endemic species. For example, Brooks et al. (2002) cited the Eastern Arc and Coastal Forests of Tanzania-Kenya as one of the world hotspots at risk of losing most of the endemic plants and vertebrates. Habitat destruction in these hotspots is estimated at a rate of 0.65% per annum (ibid). In 2000, Source: FAO (2001 FAO ( , 2003 FAO ( , 2005a FAO ( , 2005b .
following diversion of 90% of the water that formerly maintained the habitat of Kihansi spray toad (Nectophrynoides asperginis) into a tunnel to power the Lower Kihansi Hydropower Project plant, 95% of the spray-dependent habitat dried out, thereby threatening the survival of this endemic species (Doggart and Milledge 2001) . Chytrid fungus and/or accidental release of a pesticide have also been attributed to the decline of this species (Channing et al. 2006) . Equally vulnerable to habitat destruction is the recently described grey-faced sengi or elephant-shrew (Rhynchocyon udzungwensis). This species is only known from two forests in the Udzungwa Mountains, which are fully protected but vulnerable to wild fires (IUCN 2008) . Kipunji (Rungwecebus kipunji), a monkey species discovered in 2005, is categorized as critically endangered since its remaining habitat is severely degraded by illegal logging and land conversion (Davenport 2008; IUCN 2008 ). In addition, the monkey itself is the target of poachers (ibid). Mwihomeke et al. 1998; Berkes et al. 2000; Becker and Ghimire 2003; Murombedzi 2003; Soutter et al. 2003; Saj et al. 2006 ). This recognition, however, is still inadequate within official conservation policies. The rationale for current efforts seeking to revive and promote traditional African cultural practices as a conservation option is backed by several arguments. One is that the use of practices coincides well with the philosophy of co-management approaches that advocate sharing of power, rights and responsibilities between the state and local resource users (Berkes 2003) . This argument is centred on the management capabilities of local communities and possible dangers of disregarding them. The fact that the communities have regular interactions and are more familiar with resources in their environment than other potential actors makes them one of the best managers of resources, who could contribute effectively to current conservation efforts. Western and Wright (1994:2) argue that: 'communities down the millennia have developed elaborate rituals and practices that limit off-take levels, restrict access to critical resources and distribute harvests.' Different scholars have cautioned that failure to involve communities actively in management of their resources leads to destructive use of resources (Agrawal and Gibson 1999; Emerton 2001) . Communities can be actively involved in managing resources if their traditional practices are cherished. Current literature attribute strengths of traditional cultural practices to their demonstrated role in thwarting depletion of resources, as a key incentive for conservation, their economic affordability, their reliability and sustainability (Colding and Folke 2001; Infield 2001; Mgumia and Oba 2002; Kideghesho 2008) .
Traditional African cultural practices are generally built into ways of conserving and protecting natural resources against overexploitation through the use of taboos and totemic affiliation with localities and wild flora and fauna species. The practices also involve devising institutions that can oversee and regulate resource use on a sustainable basis. Globally, these practices have been effective in protecting ecologically and economically important species. A study by Colding and Folke (2001) showed that 21 out of 70 specific taboo species are listed in the IUCN Red List of threatened species. Of these, four are endemic and five are keystone species. Local communities attach great value to traditional cultural practices (Infield 2001; Kideghesho 2008) . It is, therefore, apparent that official recognition of these practices will be an important factor in complementing current economic incentives seeking to motivate people to support conservation efforts. It has been demonstrated that non-economic incentives, which are culture-oriented are equally important in motivating people to support conservation efforts (Infield 2001) . Furthermore, support for traditional cultural practices can help to undo a misunderstanding instilled by the colonial system among local people that nature belongs to the white man (e.g. Murphree 1993 ). The traditional cultural practices can also be part of a solution to inadequate funding -a major constraint to conservation work. Current conservation strategies in Africa are principally dominated by law enforcement -an expensive undertaking calling for huge investment in terms of manpower, vehicles and firearms (Leader-Williams et al. 1990; Bonner 1993; Baldus et al. 2003) . Being poverty-stricken, Africa relies on external sources to fund its conservation programmes. The main sources are international donors and tourists from overseas. Dynamics of political, economic and social factors undermine the reliability and sustainability of these sources. For example, the bombing of American embassies in Dar es Salaam and Nairobi in 1998 caused a stagnation of tour business and a drastic drop in enquiries about holidaying in Tanzania, with some clients who had already booked for safaris calling back to cancel bookings (Tour operators 1998 with Anon. 1998). Economic embargoes and the poor image of the Zimbabwe government following its land reform programme, has completely disengaged this country from foreign support and crippled its tourism industry. Tourism revenues in Zimbabwe dropped from US$700 million in 1999 to US$71 million in 2003, and over 80% of its large game in private conservancies was illegally hunted (ZimConservation 2004). Political unrest in Kenya, following the 2007 presidential election, also had some damaging consequences on its tourism industry and revenues plummeted by 54% in the first quarter of 2008 (Reuters 2 May 2008) . Reliance on external sources can, therefore, jeopardize conservation objectives. Traditional African cultural practices, on the other hand, can be economically affordable and sustainable compared to other strategies. For instance, no huge funds are required to make communities respect local taboos governing resource use and conservation. The following section demonstrates the importance of these practices as a tool available to decision-makers that can be promoted in combination with centrally managed protected areas and wildlife species to achieve conservation goals.
Traditional institutions
Traditional institutions are common in virtually all traditional societies. They are often categorized into an agebased hierarchy, traditional leaders, traditional healers and members of society who have excelled in traditional knowledge. They set, oversee and enforce tribal rules/regulations or taboos. In enforcement, they act as a supreme court with the final say in all tribal matters. Their conservation role is still evident in some areas although marginalization by colonial and post-colonial management systems and cultural dilution caused by immigration, formal education and adoption of modern religions has considerably reduced it (Mtoni 1999) . The possibility of reviving and promoting the conservation role of these institutions is promising. A study in Serengeti indicated a willingness among communities to collaborate with state agencies, through their traditional institutions, to overcome illegal hunting, which is the major conservation problem in the area (Kideghesho 2008) .
The traditional institutions command high loyalty among communities due to strongly held beliefs that a failure to observe taboos or rules governing them could cause misfortune. A case in point is Ritongo in western Serengeti. Ritongo is elders' council that functions using traditional aspects of the invisible world (Mtoni 1999) . It regulates behaviour through an oath, called 'kihore'. It is believed that kihore can subject a wrongdoer to undesirable consequences such as death, extreme poverty and uncurable diseases, while the society may experience severe droughts, pest outbreaks, loss of livestock and consequently hunger (Kideghesho 2008) . Similar institutions exist among other tribes of Tanzania, although they are not necessarily as robust as they used to be in the past. Examples include Abhachama/Abhazama (for Issenye/Ikizu tribe), Abhalokingi (Natta), Abhagamunyari (Sizaki), Wafumwa (Pare), Vanjama (Gweno) and Laigwanan (Maasai) (Mtoni 1999; Kideghesho and Mtoni 2008) . Generally, traditional institutions are unambiguously accepted by society members, who believe that such institutions possess divine or religious power. This reality can serve as an entry point for conservationists in efforts to revive and promote the conservation role of these institutions.
Taboos, beliefs and other conservation-related regulations
Taboos against specific actions and behaviours are common in virtually all human cultures. They are moral or cautionary restrictions placed on certain actions by authority of people (e.g. kings, priests, elders, etc.). They derive mainly from religious and long-established traditional beliefs and social customs, and some have developed as a response to environmental problems and logic derived from indigenous knowledge. Conservation-related taboos may be categorized as specific species taboos and habitat taboos. The specific species taboos protect flora and fauna in space and time; they regulate and prohibit harvesting, detrimental use and consumption. Habitat taboos control access and use of resources in a particular area, e.g. in sacred habitats, thus checking anthropogenic interference detrimental to flora, fauna and their habitats (see e.g. Table 3 ).
Although they lack formal legal backing, taboos and regulations are very effective in regulating human behaviour and forcing compliance to societal values and, therefore, enhancing conservation. Research has demonstrated their potential in protection and survival of the endemic, threatened and keystone species and their habitats Folke 1997, 2001 ). The reason behind the conservation success is the belief that non-compliance with regulations or taboos governing sacred species or sites amounts to catastrophes such as disease outbreaks, death, severe drought, pests or loss of assets (Kideghesho 2008) . Examples from different cultures in Tanzania abound. For instance, in East Usambara, an association of skin diseases with consumption of bushbuck (Tragelaphus scriptus) and bohr reedbuck (Redunca redunca) has reduced vulnerability of these species from extermination by humans (Kweka 2007) . In Ugweno, a ground hornbill (Bucorvus leadbeateri) is protected by a belief that a person who kills it cannot stay alive (personal experience). In Msasa village, Bukombe district, Shinyanga, touching the tree Blighia unijugata is avoided for fear of death (Temu and Makonda 1999) . Guiley (1991:460) defines sacred sites as 'Power Points. . .A location, site, object, or edifice, believed to be sacred or to possess magical or supernatural energies, or to be the dwelling place of spirits of the dead, nature spirits or gods. The ''power'' at points emanates from an ineffable spiritual source, identified as cosmic in origin or part of the living earth. Coming in contact with it instills feelings of wonder, awe, fear, fascination, and mystery. Sacred sites include groves, forests, hills or streams and other water bodies. From time immemorial, traditional societies all over the world have set aside such places and protected them from destruction through taboos and cultural beliefs (Mwihomeke et al. 1998; Mgumia and Oba 2002) . These places present huge potential for biodiversity conservation although they are often not recognized and protected under official conservation systems. The species and habitats in such areas are fully protected since access and any use are regulated. Conservationists see the potential of sacred sites as an opportunity for promoting in situ conservation of rare and endangered species (Mgumia and Oba 2002) . Studies in Tanzania and elsewhere in Africa have indicated that sacred sites have high species diversity compared to adjacent areas, including the government managed forest reserves (Mwihomeke et al. 1998; Mgumia and Oba 2002; Lean 2006; Saj et al. 2006) . Despite the critical role of sacred places in biodiversity conservation, this role often emerges as a consequence rather than an objective. Most sacred places are designated for cultural and religious reasons such as burial sites and holy places for ceremonies and initiation rites rather than conserving resources. These places are common among the tribes and clans of Tanzania (Table 4 ). In the Northern Pare Mountains alone, Newmark (2002) estimated about 400 sacred forests.
Sacred sites
Although sacred sites are not protected under official conservation policies (unless they fall in gazetted protected areas), their integrity has been maintained through taboos, practices and beliefs (Table 4) that regulate or prohibit virtually all activities except worship and ritual performance. Even with the introduction of foreign religions discouraging rituals, sacred sites are still respected. In reality, acceptance of foreign religions has not necessarily terminated traditional rituals. Occasionally, ritualistic importance of sacred sites is reinforced by associating the most current catastrophic events (such as deaths, accidents, diseases) with an individual or society that breached taboos or regulations governing such sites and their flora and fauna (see Box 1).
Occasionally, the penalties for failure to comply with regulations governing sacred sites apply to all people, regardless of one's ideological belief. For example, in the late 1990s, a church cleric was fined one sheep following illegal collection of fodder from a sacred forest belonging to the Washana clan of Ugweno Tanzania. There are also several cases where clan elders opt to seek intervention from formal courts in case a person is caught destroying their forest. 
Taboos
Killing an animal before finishing the previous hunt Hunting animal for commercial purposes Accumulation or storage of game meat for the future Hunting or touching animal sacred to a particular clan (oghusengera) Killing an animal found giving birth Killing rare species such as pangolin (Manis temminckii) Killing friendly non-edible wild animal Killing young, pregnant or lactating animal Killing an animal that has sought refuge in a homestead Use of wild meat in wedding, rituals and by mothering women Entering and harvesting any resource from sacred forests Destroying medicinal and fruit trees Killing or hunting an animal found in a water catchment area Killing wild animals indiscriminately (those going against this will remain poor and never own livestock) Other-conservation-related regulations Sharing of wild meat among members of the community (okomussa; to keep the number of hunters in society at low levels) When found fighting, only one animal allowed to be killed Hunting mostly targeted the adult and male animals Setting free wild animals found trapped Restrict hunting of some species unless special permit obtained from tribal chief Restrict hunting of certain species to specific seasons to allow breeding Following a shot animal until it is found Different clans had different preferences for bushmeat e.g. abarumarancha and abasaye (eland), abakigwe (zebra) and abangirate (fish). Probably done to reduced competition and ensure sustainability of the resource Heavy fines on anyone found setting fires Limit firewood collection for cooking and heating to dead trees Allocate specific use(s) to tree species depending on availability, durability and workability There are narrations that the Wasuya who contravened were swallowed by the forest, i.e. they got lost in the forest. The story is told that Kivia sought a refuge in this site following the failed attempts by his brothers to assassinate him. He was rescued by members of the Wamare clan. Kivia had spiritual powers that are believed to persist even today. Some people believe that Kivia is still alive and is occasionally seeing looking after his cattle. Every 3 years, Wasuya are compelled to provide a ritual bull to pacify Kivia for wrongs committed against him by his brothers. But since entry to Kwa Kivia is prohibited for Wasuya, a bull is given to Wamare, who perform rituals on their behalf. It is believed that failure to perform rituals on time is followed by reminders in the form of catastrophic events. An association of Kwa Kivia with the tragic accident that killed seven people in the family of the former Mangi (chief) of Ugweno in 2005 illustrates this. They died while travelling to Ugweno from Dar es Salaam to attend the funeral of their relative (Mangi's son). It was established that this happened because Kivia was annoyed as 5 years had elapsed without Wasuya offering a ritual bull. Over 90% of inhabitants of Ugweno are either Moslems or Christians. Although the two foreign religions disagree with traditional rituals, beliefs in stories about Kwa Kivia and similar sites are still extant among their members. Because of these beliefs, the site is intact, with highly diverse flora and fauna compared to adjacent areas of the forest reserve.
Source: Discussion between author and an elder in Ugweno.
Sacred (totemic) species
Many African societies consider specific species to be of religious and spiritual significance (Table 5) ; these species play a symbolic role in respective clans and tribes. To underscore the importance of totemic species some families or clans are named after the species. For example, in the Ikoma tribe of western Serengeti some people are called Wankuru or Makuru (tortoise, Geochelone pardalis), Nkumari (green water snake, Philothamnus angolensis), Mahiti (hyena, Crocuta crocuta) or Machaba (a sacred elephant tusk). The adoption of animal names is also widespread among the clans of Ngoni tribe of Ruvuma in southern Tanzania. The popular names include Tembo (elephant, Loxodonta africana), Komba (bushbaby, Galago crassicaudatus), Mbawala (bushbuck, Tragelaphus scriptus), Nguruwe (bushpig, Potamochoerus porcus) and Nyoka (snake). The totemic status assigned to different species has a significant role in species survival as they are less subjected to human impact, and are protected through taboos and beliefs that prohibit harvesting, hunting, killing, consumption or destruction of their habitats. In Serengeti, unlike other ungulates, elephant (Loxodonta africana) and bushbuck (Tragelaphus scriptus) have suffered minimally from illegal hunting (Campbell and Hofer 1995) , probably because of their totemic status (Kideghesho 2008) . In other parts of the world, Colding and Folke (2001) also attributed taboos on sacred species and habitats to survival of species of ecological and global importance (e.g. endangered and endemic species). Populations of these species are relatively high in localities where they are considered to be sacred or totemic.
Killing, destroying or consuming totemic species may lead to punishment by clan or tribal elders. However, often, the performance of well-defined traditional rituals is mandatory in order to pacify angered spirits and prevent misfortunes to society (see taboos and beliefs above). For example, in East Usambara, cutting a sacred tree is compensated by slaughtering a male sheep or white/black cock (Kweka 2004) . Among the Ikoma, killing a totemic species leads to a communal penalty, where each household of a clan to which such a person belongs must pay a fine exceeding the daily household budget, slaughter a domestic species and supply the local brew. This collective responsibility has forced people to care for the sacred species. In Msasa village, Shinyanga region, damaging Blighia unijugata, a sacred tree, is atoned by slaughtering a sheep (known in Sukuma as Nholo ja Kifuho) and preparing the local brew (ntulile and kangara) (Temu and Makonda 1999) . Pterocarpus angolensis, Dalbergia melanoxylon, Combretum molle: have cultural and ritual value. C. molle was used for worshipping and P. angolensis is planted on a chief's grave as a sign of respect (Mgumia and Oba 2002) a with the exception of elephant and bushbuck, all other animal species are sacred to specific clans.
Conclusion and recommendations
In presenting the conservation potential of traditional cultural practices, this paper began by recognizing two major global conservation problems -species overexploitation and habitat loss. The paper shows the ecological impacts of these problems on Tanzania's biodiversity and argues that multiple strategies are crucial for mitigation of these impacts. The paper focuses on traditional cultural practices as one of the strategies. In some parts of Tanzania, conservation still benefits immensely from these practices, despite minimal recognition in official conservation policies, while in other parts efforts to revive them are essential. The following recommendations are pertinent in realizing a meaningful contribution of traditional cultural practices:
Policy-makers should accord greater attention to traditional institutions so that local people's conservation role is fairly acknowledged and potential synergies with conservation objectives realized. Empower traditional institutions to oversee and enforce regulations and rules governing resources. Changes in attitude of some staff in conservation authorities towards local communities. Local communities are familiar with resources and their environment; they are interested and concerned with the survival of these resources and their habitats. Prohibitive laws should be relaxed to allow uses that are not destructive as a way of providing a link between local communities and resources and, therefore, incentives for conservation. Reward traditional people for sustainable practices observed through their institutions.
When necessary, the state should assist local people to enforce taboos and traditional rules with a positive conservation impact. For example, cooperation to protect sacred sites and totemic species. Sensitize policy-makers to include traditional conservation practices in their conservation agenda. Encourage more research on traditional cultural practices to unearth more potentials and possible avenues of contributing effectively and efficiently to conservation. Religious leaders should be sensitized as a way of overcoming their opposition towards traditional cultural practices with a positive conservation impact. Some data used in this paper are fairly old as surveys have not been conducted for a long time. It is, therefore, imperative that more surveys/studies are conducted to provide more recent data and information that can be used for policy-making and planning.
The conservation role of traditional management practices is undisputable; the above recommendations are crucial in enhancing their role. However, along with these recommendations, it should be noted that these practices are not a panacea for ending existing conservation problems. These practices are one of multiple strategies for complementing rather than replacing existing central management systems. Essentially, these practices are a tool available to decision-makers and can be promoted in combination with centrally managed protected areas and wildlife species to achieve conservation goals.
